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A. Status of Marketed Products
{’/“; I fj “G; [;”( 15 P,9 ::?2

Q: After August 14, 1997, is it permissible to be_ginmarketing an unapproved Ievothyroxine
sodium product that has never before been marketed?

-,.—._..._.—.
.-...,,.

A: No. As stated in the Federal Register notice, any levothyroxine sodium product “marketedfor the,
. . . .. ..

jht time after August 14, 1997, must have an approved new drug applicatio~. ,~y’pr~~uct
marketed without an approved application is an unapproved new drug and subject to enfdicement--—
action. .-

Q: On August 14,2000, what will be the status of a marketed product if an application for that
product was submitted prior to August 14,2000, but is not yet approved as of that date?

A: Any levothyroxine sodium product marketed on or afler August 14, 2000, without an approved
NDA will continue to be considered an unapproved new drug and will be subject to enforcement
action (62 FR 43535, August 14, 1997). This will be the case even if an application for the product
is undergoing review. Whether FDA will initiate enforcement action to remove an unapproved
product from the market will depend upon its enforcement priorities and resources.

Comment:

Until July 27, 1999 the agency did not address the standards to be applied in the design and
conduct of CMC stability studies for L-thyroxine. On that date, almost 2 years after the August
14, 1997 Federal Register Notice it issued a six paragraph statement, without prior notice or
providing an opportunity for comment, that significantly restricted, without explanation,
previously utilized stability study practices which had not been considered to be outside of cGMP.
The July 27 statement did not explain why FDA considered its specifications as essential to be
followed. In any event, it is clear that the one-year time period between July 27, 1999 and August
14, 2000, is insufficient to allow data generation and compilation which would be adequate to
support an expiration date with a minimum of 24 months of a newly formulated product. It is
critical that the August 14, 2000 date be extended to August 14, 2002.

B. Cutoff Date for 505(IJ)(2\ Abdications

Q: Wtil FDA approve only one NDA and convert other 505(b)(2) applications to ANDAs?
A: No. It is possible that more than one NDA will be approved, FDA will not convert any filed NDA

to an ANDA. \
\

Q: Will there be a cutoff date.after which FDA will no longer accept and review 50@)(~)
applications?

A. FDA will review all 505(b)(2) applications for Ievothyroxine sodium products filed before the
first NDA for levothyroxine s~dium products is approved. After the first NDA for levothyroxine
sodium is approved, FDA may efuse to file any 505(b)(2) application for a drug product that is aJ
duplicate of the product approv@ in the first NDA. If an application is refised for filing, it maybe
resubmitted as an ANDA, providqd it meets the requirements of section 505(j) of the Act.

Comment:

As stated above, the August 14, 2000 tiling date does not provide sufficient time for reformulation
of an old product, if required, generation of stability and bioequivalence data, and submission of
the NDA. This date should be extended to August 14, 2002.
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Q: What will happen to a 505(b)(2) application that has been filed, but not yet approved, when
the first NDA for levothyroxine sodium is approved? What if the application was submitted,
but not ffled, when the first NDA is approved?

A: FDA will review all NDAs, including 505(b)(2) applications for duplicates, that have been filed
even if an NDA is approved before review of an application has been completed. The FDA may
refuse to file and review a 505(b)(2) application that was submitted, but not filed, before the first
NDA for levothyroxine sodium is approved.

C. Requirements for 50S(b)(2) Armlications

Q: Should a 505@)(2) application contain a patent certification?
A: All 505(b)(2) applications are subject to the patent certification requirements at 2 lCFR 314.50(i).

However, if there is no listed drug for Ievothyroxine sodium at the time the application is filed, the
applicant need not make a patent certification.

After an NDA is approved and there is a listed drug, applications that have been submitted or
filed, but not yet approved, must be amended to contain a patent certification for each patent listed
for the approved product (21 CFR 314.50(i)). If there are no patents listed for the approved
product, the applicant shouId submit a statement, as described at 314.50(i)(l)(ii), that there are no
relevant patents.

Q: Will a 505(b)(2) application for levothyroxine sodium be assessed a user fee? If so, is it a full
fee or half fee?
A: Yes, a user fee will be assessed. The Act provides that a 505(b)(2) application is subject to an
application fee if it requests approval of either (1) a molecular entity that is an active ingredient
(including any salt or ester of an active ingredient) that has not been approved under section
505(%)of the Act, or (2) an indication for a use that has not been approved under section 505(b) of
the Act (sections 735(l)(B) and 736(a)(l)(A)(i) of the Act). Levothyroxine sodium has been
approved previously as an active ingredient in two NDAs (NDA 16-807, Thyrolar, and NDA
16-680, Euthroid). However, levothyroxine sodium as a single-agent therapy has not been
approved for any indication. Therefore, the FDA believes that single-agent therapy for thyroid-
related disorders is a new indication for use. Therefore, applicants submitting 505(b)(2)
applications for Ievothyrbxine sodium must pay a user fee. But once an application has been
approved, another 505(b)(2) application for levothyroxine sodium would not be subject to a fee
unless the applicant seeks approval of an indication different from that approved in earlier
applications. A full fee would be assessed because clinical data (other than bioavailability or
bioequivalence studies) with respect to safety or effectiveness are required for approval (section
736(a)(l)(A)(i) of the Act)),These clinical data are expected to be in the form of literature reports,
but are still considered to b clinical data for purposes of assessing user fees.

\An applicant submitting a .(15(b)(2) application for levothyroxine sodium may be eligib!e for a
waiver or reduction of user fees under section 736(d) of the Act. For information on how to apply
for a waiver, you may contact the Regulatory Policy Staff, CDER, HFD-7, 5600 Fishers Lane,
Rockville, Maryland 20857,301-594-2041.

Section 505(b)(2) applications for levothyroxine sodium for the treatment of hypothyroidism, as
called for in the Federal Register of August 14, 1997 are, by statute, not subject to user fees. Prior
to adoption of the “human drug application” definition in the Prescription Drug User Fee Act of
1992 (in which the definition is the same as in FDAMA) the question of the status of $ 505(b)(2)
applications under that definition was addressed on the House Floor in the “Statement of Floor
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Manager Explaining Changes Made After Committee Consideration of I-Ill 5952,” (page H9099,
Sept. 22, 1992). A copy of the most directly pertinent paragraph is set out below:

The change,made afier the bill was reported by the committeebut which is in the bill,
would limit the $ 505(b)(2) applicationsincluded within the definition of “human drug
application”– $ 735(1)(B), as addedby section3 – to applicationsthat requestapprovalof
first, [a] molecularentity which is an active ingredientor second,an indication for a use
that had not been approved under $ 505(b). The Committee intends that the term
“indication” be given the meaning that it is given in the FDA’s regulations, 21 C.F.R
$ 201.57(c), 1992. This term would include an Rx to OTC switch, User fees would not
be required for any other new drug approved under $ 505(b)(2).

The context of FDA’s regulation at 21 C.F.R. $ 201.57(c)(l)(i) through (iv) reveals that no
substantive distinction was drawn between “indication” as used in the cited regulation and
“indication for a use” as used in ~ 735(1)(B)(ii). If “an active ingredient” had been approved in a
$505(b) application before September 1, 1992, with “an indication for use” of that ingredient, a
$505(b)(2) applicant for a drug product containing that same ingredient and the previously
approved indication for use would not come within the definition of “human drug application” and
therefore would not be subject to a user fee. This User Fee exclusion provision clearly applies to
$505(b)(2) applications addressed to the use of levothyroxine sodium in the treatment of
hypothyroidism, The “indication” in this situation is the “treatment of hypothyroidism,” and the
active ingredient is levothyroxine sodium. Both the indication and the ingredient have been
previously approved for Thyrolar and Euthroid. “Single-agent” therapy is not a statutory element
or a practical requirement since the August 14, 1997 Notice recognizes the efficacy of levothyroxine
as a single entity.

Q: Are pediatric studies necessary?
A: As if April 1, 1999, all applications for new active ingredients, new indications, new dosage

forms, new dosing regimens, and new routes of administration must contain a pediatric
assessment, unless such studies are waived or deferred, Studies that are deferred are not required
to be submitted until at least December 2,2000.3
Applications for levothyroxine sodium are subject to the pediatric rule. Applicants should discuss

dwith the division the nee for a pediatric assessment for the levothyroxine product proposed in an
NDA. It is possible that adequate data to support safety and effectiveness for pediatric use maybe
available in the scientific literature.

D. Exclusivity
L,

Q: Will there be exclusivity for the first levothyroxine sodium product to be approved?
A: Exclusivity determinations are made at the time a drug product is approved. Although FDA cannot

at this time be specific as to which, if any, applications may receive exclusivity, sponsors should
consider some issues regarding’the requirements for exclusivity. Five-year exclusivity is available
for new chemical entities, whic~ ~re drugs that contain no previously approved active moiety.

Levothyroxine sodium has previ&sly been approved as an active ingredient in two NDAs (NDA
16-807, Thyrolar, and NDA 16-680, Euthroid). Three-year exclusivity is available for applications

,.

that contain reports of new clinical investigations (other than bioavailability studies) essential to
the approval of the application and conducted or sponsored by the applicant.



Draft Guidance: Levothyroxine Sodium Page 4 of 7

Comment:

If the determination is made by the FDA that clinical studies are essential to .tbe approval of
NDAs that meet the criteria of the August 14, 1997 Notice, each such NDA should be “awardedan
exclusivity period.

E. Therapeutic Equivalence Ratinm for Levothyroxine Sodium Products.....=,* ,., ...-----,

Q: If the Agency approves multipIe 505(b)(2) applications, how will they be rated in the Orange
Book?

A: They will be listed as BX C drug products for which the data are insufficient to. determine
therapeutic equivalence. To obtain a therapeutic equivalence rating other than BX for
Ievothyroxine sodium tablets, an applicant must submit data comparing its product to a listed drug
(Approved Drug Products with Therapeutic Equivalence Evaluations -- The Orange Book).

Q: Will FDA review a bioequivalence study submitted with an NDA that compares the product
to an approved levothyroxine sodium product?

A: Yes. An NDA applicant may submit a bioequivalence study comparing its levothyroxine sodium
product to one previously approved. If the products are bioequivalent, they will be AB-rated to
each other.

F. ANDAs for Levothyroxine Sodium Products

Q: When will FDA choose a reference listed drug?
A: FDA chooses a reference listed drug when a manufacturer makes a request to submit an ANDA

for a product that is eligible for approval under section 505(j) of the Act.

Q: How will FDA choose a reference listed drug for levothyroxine sodium tablets?
A: If there is only one approved product, that product will become the reference listed drug. If more

than one product has be~n approved before FDA receives a request to submit an ANDA, the
market leader among the approved products will be designated as the reference listed drug. FDA
may also designate an additional reference listed drug if requested to do so by an ANDA sponsor.

Q: Wdl there be more than. one reference listed drug?
A: It is possible.

\
\

Comments:

We believe that each curre;tly marketed product should be given the opportunity to submit an
NDA. FDA should review all $tudies submitted in the NQA including a bioequivalence study and
approve the bioequivalence shdy, whether or not another Ievothyroxine product has been
previously approved. %Once t ~ther product is approved, at that time an AB-rating for the two
products should be granted and lqcluded in the Orange Book.
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III. SCIENTIFIC QUESTIONS AND ANSWERS

A. Stabilitv Data
, . . ., ..... ...4’.... ...., .1,, .,, L W.U!7.Y+W* ,,.2., , .

Q: How much stability data is required for an application to be acceptable ior fiirifi~’~~~~~”:””
A: ICH and FDA” stability guidances recotiend 12 months’. lgng-term data and._6 m~nths’

accelerated data at the time of NDA submission if a 24-month expiration date is~re~ueiied,
However, for Ievothyroxine sodium products to meet the compliance date specified in the &qy..wt

. .-d..,..’.....

14, 1997, Federal Register notice, 6 months’ long-term data and 3 months’ accelerated data wi~lbe
sufficient, Additional stability data may be submitted as an amendment during the review process,

—— .....

and an expiration date will be granted based on the data submitted.

Comment:

On July 27, 1999, the FDA Division of Metabolic and Endocrine Drug Products issued a document
entitled “Guidelines for Submission of CMC Stability Studies For NDA for L-thyroxine.” This
was almost two years following the Federal Register notice of August 14, 1997. l?re~ously, no
official notice of ICH stability requirements had been issued. If the sponsor of a NDA began

,,.. .... .
~,.,=+-___:.

stability studies under ICH conditions on July 27, 1999, and successfully collected the 3 months’
accelerated and 6 months’ long-term data, the NDA submission could not take place until “well
after January 27, 2000. Assuming an additional 6 months of stability data were to be submitted as
an amendment to the pending NDA on July 27, 2000, the FDA would have to review and approve
the NDA before August 14, 2000, barely 18 days following the latest amendment. This scenario
can not realistically be accomplished and illustrates the need for an appropriate time extension for
submission and approval of an application.

The imposition of ICH stability storage conditions was intended “only for new molecular entities
and associated drug products” (ref Draft Guidance for Industry; Stability Testing of Drug
Substances and Drug Products, May 1998). Although FDA considers L-thyroxine products
subject to new drug classification, they have been available and used in medical practice for years.
While specified as a new molecular entity for purposes of the NDA, this product has existed in
medical practice for year’sand recognized as essential in the August 14, 1999 Federal Register
notice. Manufacturers may still be using adequate and appropriate formulations for products that
were never meant to support stability storage temperatures and humidity levels req~red by
contemporary standards. The authors of the Draft Guidance for kdustry recognized-this and
stated that for products already approved, or in this case marketed, “applicants may .wsh to

,,. ,_.,... .

voluntarily switch to the lCH-recommended storage conditions as defined in JC~”‘~~’~““and‘“
Sections 11.A,4.and 11.B.5.~f this guidance.”

The instability of L-thyrox’ine formulations under conditions of moisture and heat is well-
documented, as has been potited out in the Federal Register Notice of August ~f~’’~937.
Therefore, applying ICH stab(iity requirements to a product with known sensitivities’ to ICH

t
conditions will likely result in ability failures. For products that have not been reformulated, the
stability storage conditions shou 4 remain unchanged from the pre-NDA condition,

,1

Since Ievothyroxine sodium belongs to a class of products marketed prior to the promulgation of
the ICH stability conditions, real time stability data from the marketed product should be
sufficient. Stability data compiled from data of marketed lots stored under 25+/-2 degrees and

. .
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ambient humidity conditions should be accepted. Submission of accelerated storage data should
be waived for this product due to the availability of real time data and the known detrimental
effect of high temperature and humidity on the active ingredient.

FDA has recognized that “levothyroxine sodium is unstable in the presence of light, temperature,
air, and humidity.” [62 FR 43537]. As a consequence, manufacturing methods have been developed
to compensate for such circumstances. These include manufacturing a batch in conformity with _.
the. standards of cGM?s’ @.h a fixed overage of active ingredient. For a defined period ailer
manufacture, the batch is “aged” for a specified time. During the aging’period a reduction in the
level of active ingredient takes place which will decelerate ailer the passage of a known time
period. At the time of release, the batch will be within USP specifications and remain so
throughout its expiry period. Whether the described practice involves a “stability overage” or a
“manufacturing overage” is a question of semantics. So long as it can be shown that all of the
manufacturing practices followed are defined and validated and the product remains within
specification throughout the period from its release to expiration, the described course of
manufacture should be recognized as acceptable.

As stated above, it has been established that levothyroxine sodium drug substance is unstable in
the presence of light, temperature, air and humidity. The fact that a formulation and/or packaging
configuration may or may not compromise stability in response to extreme environmental factors
does not necessarily relate to the long-term stability of these products. A compilation of all
relevant historical stability data for levothyroxine sodium products should suffice to show that the
packaging and storage requirements of these products and their expiration dating have been
suitably established, Moreover, re-examination of the stability of these products under the ICH
accelerated or controlled-room temperature has no relevance to concerns raised regarding the
inadequacy of stability test procedures or of the ability to prevent occasional instances of
superpotency.

B. Dissolution Test

Q: The USP proposed a new dissolution test for Ievothyroxine sodium in the January-February
1999 Pharmacopeial Fo{um. Should MIA applicants use that proposed test or continue to
use the current official method?

‘A: The proposed new dissolution test has not been adopted. Applicants should use the current official
USP test. If the USP changes the official test after an NDA is submitted, an applicant can submit
new data using that test as a phase-4 study.

Comment: \

\
According to the guidance ~’In Vivo Pharrnacokinetics and Bioavailability Stidies and In Vi@o
Dissolution Testing for Levothyroxine Sodium Tablets”, dissolution studies can be performed
u5ingtheCment IJSP method or others provided that justification for the choice of the method is
given. Therefore, the applicadt’s procedure, if different from the current compendium method,
should also be considered acce~~le when given with the appropriate justification.

,,,

C. Overa~e

Q: Maya stability overage be used?
A: No.
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Comment:

A stability overage maybe required for selected products. A more valid concern raised by FDA
relates to the issue of sub- or super- potency. Based on FDA’s own research, a stability overage is
necessary otherwise subpotent products will result. If the manufacturer can show that there are no
instances of superpotency in products released to the marketplace, then the formulation
manufactured with stability overages should be allowed. The dosage should be formulated with
the intent to provide 100 percent of the quantity of the active ingredient declared, Where historical
data establishing the content of the active to decrease with time, an amount in excess of the
declared on the label maybe introduced into the dosage format the time of manufacture to assure
compliance with the content requirements of the label throughout the expiration period. This will
assure that a super-potent product will not be released to the marketplace. Thus stability overage
should be allowed when justified and where the product meets compendia requirements for
content uniformity and potency at the time of release.

Q: Maya manufacturing overage be used?
A. Yes. The FDA permits the use of a manufacturing overage only in the unusual case when the

product is manufactured to be 100 percent potent at the time of release and when the manufacturer
can specifically document where in the manufacturing process the loss of potency occurs.

Comment:

A manufacturing overage is sometimes required. There should be no need to specifically
document where in the manufacturing process a loss of potency occurs. The fact that a loss occurs
combined with product release data demonstrating that the product is neither subpotent nor
superpotent should suffice. The FDA and USP both permit the use of a manufacturing overage
where there is data supporting potency loss during the manufacturing process.
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